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(according to the common practice in psychological testing)
and (ii) the general factor is obtained by the simple-sum-
mation method, with the ' reliability? assumed to be
perfect. These assumptions will simplify the exposition,
but are not essential to the argument : (for more general
purposes it would be better to assume that the variances
may differ, so that, according to their differing complexity
or their different relation to a common factor, the several
tests are differently weighted when they are summed).

The primary object of factor-analysis is then to demon-
strate the c existence? of a single significant source of
variation, influencing all the test-measurements in the
matrix to be analysed, namely the first c common factor.5 x
The factor is specified by the hypothetical factor-measure-
ments for the N persons, the measurements being computed
as weighted sums or averages of the k tests : (the weighting,
however, makes little difference to the figures finally
accepted ; and, except so far as it is needed to eliminate
gross and arbitrary differences in the scales of the several
tests, is hardly ever carried out in practice). Thus the
problem of factor-analysis is equivalent to showing that
the differences between these factor-measurements are
significant.

If there were only two persons, we could apply the usual
test for the difference between their respective means, by
taking the ratio of the difference observed to the estimated
standard deviation. But when the number of persons is
large, the task of testing the significance of all the possible
differences separately is greatly magnified. It is,, however,
possible to devise a single critical ratio, and so judge their
significance by a single test. This is the principle adopted
in the analysis of variance. Let x$ denote the measure-
ment for the ith person in the jih test;

1 In c general-factor' analysis, this can be extended to the case of multiple
factors, since each successive factor is taken in turn, and the same calculation
is begun over again with a fresh matrix of measurements, namely, the table
of residuals : in each case we look for a single factor pervading'the entire
table in question. In * group-factor * analysis we look for a factor common
to a sub-matrix only, i.e. that part of the table of residuals which relates to a
particular sub-group of tests.
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